Japanese Patent Application Laid-Open No. 63-41000 (1988): 
"VEHICLE SPEED MEASUREMENT APPARATUS" 

The following are excerpts from the above publication: 

According to a structure disclosed in this invention, by way of example, image 
capturing units are installed in the same condition with respect to a road, a vehicle 
number of a ninning vehicle is identified by the image capturing units and an image 
processing unit, a difference in image capturing time when a running vehicle of the same 
vehicle number is first detected, and an installation interval of the image capturing units 
is divided by the difference in image capturing time, thereby calculating a running speed 
of the vehicle. 

In such ways, the difference in image capturing time is obtained based on 
images that were captured surely with the same vehicle as an object, and the running 
speed of the vehicle is obtained based on the difference in image capturing time and the 
initially set installation interval of the image capturing units. This allows the vehicle 
running speed to be measured accurately. 

(Preferred Embodiment) 

This invention will now be described in detail based on an embodiment 
illustrated in the drawings. Fig. 1 is a block diagram illustrating a vehicle speed 
measurement apparatus according to an embodiment of this invention. In Fig, 1, 
reference numerals la and lb denote first and second television cameras as image 
capturing units, respectively, which are attached to poles and the like provided standing 
with a predetermined interval at the side of a road in a vehicle running direction, to 
capture images of a number plate N of a vehicle C running on the road, 
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The first and second television cameras la and lb each include a high-speed 
open/close shutter and a solid-state imaging device (CCD) for converting an image into 
an electric signal and extracting the signal, and capture images of the number plate N of 
the running vehicle C at set intervals t (1/60 sec, for example) with a set shutter speed 
(1/1000 sec, for example) to thereby output a stationary image signal. 

Reference numerals 2a and 2b denote image processing devices as image 
processing units, respectively, each converting the respective stationary image signals 
from the first and second television cameras la and lb from analog to digital by an A/D 
converting part, storing the image after the A/D conversion in an image memory part, 
subjecting the stationary image captured in the image memory part to sampling or 
scanning to conduct an image process thereon, cutting the vehicle number out of the 
image of the number plate N to identify the number, and inputting the number to a 
control device 5 including a CPU 3 and a memory 4. 

The control device 5 includes the memory 4, a running speed calculating unit 6, 
a setting unit 7, a running speed determining unit 8, and a display controlling unit 9, as 
illustrated in Fig, 2. 

Upon identifying an image of the same vehicle number as that in the image 
processing device 2a on the front side in the running direction of the vehicle C by the 
image processing device 2b on the rear side based on the images processed by the image 
processing devices 2a and 2b, the running speed calculating unit 6 calculates the running 
speed of the vehicle C from the difference in image capturing time thereof and an 
installation interval between the image processing devices 2a and 2b based on those 
images, and stores the vehicle number of the vehicle C whose running speed has been 
calculated by inputting the number to the memory 4. 

The running speed determining unit 8 inputs the running speed calculated by 



the running speed calculating unit 6 and a set running speed set by the setting unit 7 for 
comparison, and when the calculated running speed is greater than the set running speed, 
outputs a control signal to the display controlling unit 9, Further, the running speed 
determining unit 8 sends a signal to the memory 4, wherein the calculated running speed 
is smaller than the set running speed, the vehicle number of the vehicle C stored in the 
memory 4 is erased. On the other hand, when the calculated running speed is greater 
than the set running speed, the vehicle number of the vehicle C stored in the memory 4 is 
transferred to the display controlling unit 9 as a vehicle number of a vehicle exceeding a 
speed. 
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